Perinatal brain iron deficiency increases the vulnerability of rat hippocampus to hypoxic ischemic insult.
Fetal brain iron deficiency occurs in human pregnancies complicated by diabetes mellitus or intrauterine growth retardation. Because neurocognitive deficits are more common in the offspring of these pregnancies, we tested the hypothesis that perinatal brain iron deficiency predisposes the neonatal hippocampus, a structure important for memory processing, to injury. Brain iron concentration was reduced by 45% in 45 neonatal rats by maternal dietary iron restriction during gestation. Right-sided neuronal injury in four hippocampal subareas was induced by hypoxic-ischemic insult (ipsilateral carotid artery ligation and subsequent hypoxia on postnatal d 7) and was quantified histochemically on d 8 by cytochrome c oxidase activity (n = 30), and on d 14 by Nissl staining (n = 15). Acute right-sided cytochrome c oxidase activity loss occurred in CA1 (P = 0.02), CA3c (P < 0.001) and dentate gyrus (P < 0.001) in the iron-deficient group, whereas only CA1 (P = 0. 003) was affected in the iron-sufficient group. Long-term right-sided Nissl substance loss occurred in CA1 (P = 0.001), CA3a,b (P < 0.001) and dentate gyrus (P = 0.008) in the iron-deficient group, but only in CA1 (P = 0.004) in the iron-sufficient group. No increase in right-sided free-iron staining was present in either group. Perinatal iron deficiency predisposes the neonatal hippocampus to a greater acute loss of neuronal metabolic activity after an hypoxic-ischemic event, suggesting compromised cellular energetics. The subsequently greater loss of hippocampal neuronal integrity suggests poorer recoverability after injury in the perinatal iron-deficient brain.